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VOLTAGE CONTROL APPARATUS FOR VEHICLE GENERATOR 

BACKGROUND OF THE INVENTION 
The present invention relates to a voltage control 
5 apparatus for a vehicle generator wherein an ignition switch 
and a charge lamp are connected in series so that a single input 
terminal is commonly used for these elements. 

As a voltage control apparatus for a vehicle generator 
which has an input terminal for inputting a battery voltage 

10 through an ignition switch and a charge lamp and starts the 
operation when the voltage at the input terminal exceeds a 
predetermined value, there is known one disclosed in Japanese 
Patent No. 2707616. Fig. 6 shows a circuit diagram of the 
voltage control apparatus disclosed in the Japanese Patent. 

15 The voltage control apparatus 1 shown in Fig. 6 is arranged 

in a manner that the voltage control apparatus includes an input 
terminal L for inputting the voltage of a battery 5 through 
an ignition switch 3 and a charge lamp 4 connected in series 
with the ignition lamp and starts the excitation of a rotary 

20 coil 21 of a vehicle generator 2 when the voltage at the input 
terminal L exceeds a predetermined value. The voltage control 
apparatus 1 further includes a comparison means 12 which 
generates an output signal when the voltage at the input 
terminal L exceeds another predetermined value lower than the 

25 aforesaid predetermined value, and a switch means 14 which 
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operates in response to the output signal thereby to connect 
a leak compensation resistor 143 between the input terminal 
L and the ground. 

To be more concrete, the voltage control apparatus 1 shown 
5 in Fig, 6 includes comparators 12, 13. The voltage of the input 
terminal L is applied to each of the negative terminals 
of these comparators. Constant voltages VI, V2 are applied to 
the positive terminals of the comparators 12, 13, 

respectively, wherein VI < V2 . A transistor 16 is connected 

10 to the output terminal of the comparator 12. A transistor 14 
serving as a switch means is turned on in response to the output 
of the transistor 16 applied through a resistor 142. A 
transistor 1112 is connected to the output terminal of the 
comparator 13. A power transistor 11 is turned on in response 

15 to the output of the transistor 1112 applied through a resistor 
1114 . 

The transistor 14 and a transistor 152 are connected to 
a comparator 15 through transistors 141, 151, respectively. 
When the vehicle generator 2 starts the electric power 

20 generation operation, the voltage generated by the generator 
exceeds a constant voltage V3, so that the comparator 15 turns 
off the transistors 14, 152. In the figure, reference numerals 
22 7 23 depict the stator coil and the full-wave rectifier of 
the vehicle generator 2 respectively. A resistor 144 provided 

25 between the input terminal L and the ground serves to lower 
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the voltage at the input terminal L to the ground level upon 
the normal opening operation of the ignition switch 3. 

During the electric power generation operation, the power 
transistor 11 is turned on and off in response to a transistor 
5 1111. A zener diode 1113 is provided on the base side of the 
transistor 1111 . 

An example of the conventional voltage control apparatus 
for a vehicle generator is shown in Fig. 7 in which a light 
emitting element such as a light emitting diode driven with 

10 a low dissipation power is employed as the charge lamp. When 
the light emitting diode etc. is employed as the charge lamp 
as shown in Fig. 7 , it is required to mount a current limit 
resistor in series with the light emitting diode etc. on a 
vehicle side in order to prevent the occurrence of such a 

15 phenomenon that a transistor 152 for turning on the light 
emitting diode etc. is broken by an overcurrent. 

However, when the current limit resistor is mounted on the 
vehicle side, the arrangement of the apparatus on the vehicle 
side becomes complicated. Further, even in the case where the 

20 current limit resistor is inserted on the vehicle side, there 
arises a problem that, when a high voltage such as a battery 
voltage etc. is directly applied to the input terminal L due 
to the abnormality of the vehicle wiring etc., the transistor 
for driving the light emitting element (light emitting diode 

25 etc.) driven with a low dissipation power may be broken by an 
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overcurrent . 

Further, there is a problem that a dedicated element such 
as a transistor etc, for lightening the light emitting element 
is required and that the light emitting element may always be 
kept in a lightened state by a current flowing into the input 
terminal L for starting the operation of the voltage control 
apparatus . 

ST7MMARY OF THE INVENTION 
Accordingly, the present invention has been made in order 
to obviate the aforesaid problems of the prior art, and an object 
of the present invention is to provide a voltage control 
apparatus for a vehicle generator having a stable starting 
circuit which- can start the voltage control circuit without 
breaking the voltage control apparatus even in an abnormal case 
that a high voltage is directly applied to the input terminal 
L of the voltage control apparatus. 

Further, another object of the invention is to provide a 
voltage control apparatus for a vehicle generator which 
eliminates a dedicated element such as a transistor etc, which 
has been employed merely to turning on and off the light emitting 
element and can turn on and off the light emitting element with 
a simple circuit arrangement . 

Furthermore, still another object of the invention is to 
provide a voltage control apparatus for a vehicle generator 
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which can prevent the occurrence of such a phenomenon that the 
light emitting element is always kept in a lightened state by 
a current for starting the operation of the voltage control 
apparatus which flows into the voltage control apparatus from 
5 the input terminal L through the light emitting element. 

The invention according to aspect 1 is characterized in 
that in a voltage control apparatus for a vehicle generator 
which has an input terminal for inputting the voltage of a 
battery through an ignition switch and a light emitting element 

10 connected in series with the ignition switch and driven by a 
low dissipation power and which starts the excitation of the 
rotor coil of the vehicle generator when the voltage at the 
input terminal exceeds a predetermined value, wherein a 
resistor for limiting the current flowing through the light 

15 emitting element is disposed between an element within the 
voltage control apparatus for driving the light emitting 
element and the input terminal. 

The invention according to aspect 2 is characterized in 
that in a voltage control apparatus for a vehicle generator 

20 which has an input terminal for inputting a voltage of a battery 
through an ignition switch and a light emitting element 
connected in series with the ignition switch and driven by a 
low dissipation power and which starts excitation of a rotor 
coil of the vehicle generator when a voltage at the input 

25 terminal exceeds a predetermined value, wherein the light 
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emitting element is lightened by a current itself which is 
inputted into the input terminal for starting the operation 
of the voltage control apparatus. 

The invention according to aspect 3 is characterized, in 
5 the voltage control apparatus for a vehicle generator according 
to aspect 2, in that the light emitting element is coupled 
through the ignition switch to the base terminal of an NPN 
transistor for starting the operation of the voltage control 
apparatus so that the light emitting element is turned on by 

10 a current flowing into the base terminal. 

The invention according to aspect 4 is characterized in 
that in a voltage control apparatus for a vehicle generator 
which has an input terminal for inputting a voltage of a battery 
through an ignition switch and a light emitting element 

15 connected in series with the ignition switch and driven by a 
low dissipation power and which starts excitation of a rotor 
coil of the vehicle generator when a voltage at the input 
terminal exceeds a predetermined value, wherein a circuit for 
detecting the voltage of the input terminal and starting the 

20 voltage control apparatus is arranged to be shutdown or 
inoperable after the vehicle generator starts the electric 
power generation operation. 

The invention according to aspect 5 is characterized, in 
the voltage control apparatus for a vehicle generator according 

25 to aspect 4, in that after the circuit for detecting the voltage 
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of the input terminal and starting the voltage control apparatus 
is shutdown after the vehicle generator starts electric power 
generation operation, the operation of a starting circuit for 
the voltage control apparatus is maintained by the output of 
5 one phase of the vehicle generator. 

The invention according to aspect 6 is characterized in 
that in a voltage control apparatus for a vehicle generator 
which has an input terminal for inputting a voltage of a battery 
through an ignition switch and a light emitting element 

10 connected in series with the ignition switch and driven by a 
low dissipation power and which starts excitation of a rotor 
coil of the vehicle generator when a voltage at the input 
terminal exceeds a predetermined value, wherein a circuit for 
detecting the voltage of the input terminal and starting the 

15 voltage control apparatus includes a field effect transistor. 
The invention according to aspect 7 is characterized in 
that a light emitting diode is used as the light emitting 
element . 

20 BRIEF DESCRIPTION OF THE DRAWING S, 

Fig. 1 is a circuit diagram showing a voltage control 
apparatus for a vehicle generator according to the first 
embodiment of the invention. 

Fig. 2 is a circuit diagram showing a voltage control 
25 apparatus for a vehicle generator according to the first 
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embodiment of the invention. 

Fig, 3 is a circuit diagram showing a voltage control 
apparatus for a vehicle generator according to the second 
embodiment of the invention. 
5 Fig. 4 is a circuit diagram showing a voltage control 

apparatus for a vehicle generator according to the third 
embodiment of the invention. 

Fig. 5 is a circuit diagram showing a voltage control 
apparatus for a vehicle generator according to the fourth 
10 embodiment of the invention. 

Fig. 6 is a circuit diagram showing a conventional voltage 
control apparatus for a vehicle generator. 

Fig. 7 is a circuit diagram showing a conventional voltage 
control apparatus for a vehicle generator. 

15 

DF. TAILED DESCRIPTION OF THE PREFERRED EM BODIMENTS. 
(First embodiment) 

Fig. 1 is a circuit diagram showing a voltage control 
apparatus for a vehicle generator according to the first 

20 embodiment of the invention. The voltage control apparatus 1 
shown in Fig. 1 has an input terminal L for inputting the voltage 
of a battery 5 through an ignition switch 3 and a light emitting 
element (light emitting diode 4} driven by a low dissipation 
power which is connected in series with the ignition switch. 

25 The voltage control apparatus is arranged to start the 
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excitation of the rotor coil 201 of a vehicle generator 2 when 
the voltage of the input terminal L exceeds a predetermined 
value * 

The voltage control apparatus 1 includes a current limit 
5 resistor 115 connected in series with a transistor 114 between 
the input terminal L and the collector of the transistor 114 
for lightening the light emitting diode 4. 

The voltage control apparatus 1 further includes a 
comparator 108 having a negative terminal to which the 

10 voltage of the input terminal L is applied and a positive 
terminal to which a constant voltage Vy is inputted. 

When the ignition switch 3 is closed, the battery voltage 
is applied to the negative terminal of the comparator 108 
through the light emitting diode 4 thereby to change the output 
15 of the comparator 108 from a high level to a low level, so that 
a transistor 110 is turned on. When the transistor 110 is 
turned on, the voltage control apparatus 1 is started. Thus, 
a transistor 101 is supplied with a base current through a 
resistor 104 and hence a rotor coil 201 is supplied with a field 
20 current, whereby the vehicle generator 2 is placed in a state 
of capable of generating electric power. 

When the vehicle generator 2 is in a state of before 
starting an electric power generation operation, a comparator 
109 is supplied at its positive terminal with zero voltage, 
25 so that the comparator 109 outputs a low level thereby to turn 
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off a transistor 103. Thus, the transistor 114 for driving the 
light emitting diode 4 is supplied with a base current through 
a resistor 116 and turned on, whereby the light emitting diode 
4 is turned on by the current flowing through the resistor 115. 
5 In this case, since the voltage of the input terminal L 

of the voltage control apparatus 1 is kept at almost same voltage 
as that of the battery 5 by the resistor 115, the negative 
terminal of the comparator 108 is kept to be supplied with a 
Jf voltage higher than the voltage Vy, so that both the transistors 

t^ s 10 101 and 114 are surely kept to be supplied with the base current . 

Further, even when the input terminal L is directly applied 
Hi with the voltage of the battery 5 due to the abnormality of 

f the wiring of the input terminal L, the short-circuit of the 

D light emitting diode 4 etc. of the voltage control apparatus 

01 15 1, since the current flowing into the collector of the 
O transistor 114 is limited by the resistor 115, the transistor 

114 is prevented from being broken. 

When the vehicle generator 2 starts the electric power 
generation operation, since both a diode 111 and a capacitor 
20 112 receive the output voltage of one phase of the generator, 
the voltage of the positive terminal of the comparator 109 
becomes larger than the voltage Vx of the negative terminal 
thereof. Thus, since the output of the comparator 109 is 
changed from a low level to a high level, the transistor 113 
25 is tuned on and so the transistor 114 is turned off thereby 
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to turn off the light emitting diode 4, 

Since a transistor 103 and the transistor 101 are switched 
in response to a predetermined voltage which is obtained by 
dividing the output voltage of the vehicle generator 2 by 
5 resistors 106, 107 and a zener diode 105, the current flowing 
through the rotor coil 201 is intermittently controlled and 
so controlled to a predetermined value. 

When the current limit resistor 115 is disposed in a manner 
as shown in Fig. 2, the same technical effect as the arrangement 

10 of Fig. 1 can be attained. 

As described above, according to the voltage control 
apparatus for a vehicle generator of the first embodiment, in 
a case where the light emitting element such as the light 
emitting diode driven by a low dissipation power is employed 

15 as the charge lamp, the resistor for limiting the current 
flowing through the light emitting element is disposed between 
the input terminal and the element for driving the light 
emitting element within the voltage control apparatus. Thus, 
the voltage control circuit is prevented from being broken even 

20 in an abnormal case that the output voltage of the battery is 
directly applied to the input terminal, and the stable starting 
circuit for the voltage control circuit can be arranged with 
the simple configuration . 
(Second embodiment ) 

25 The second embodiment is arranged in a manner that in the 
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voltage control apparatus for a vehicle generator which has 
an input terminal L for inputting the voltage of a battery 
through an ignition switch and a light emitting element (light 
emitting diode etc.) connected in series with the ignition 
5 switch and driven by a low dissipation power and which starts 
its operation when the voltage at the input terminal L exceeds 
a predetermined value, the light emitting element is lightened 
by the current itself which is inputted into the input terminal 
L for starting the operation of the voltage control apparatus 

10 thereby to eliminate a dedicated element for lightening the 
light emitting element. 

Fig. 3 is a circuit diagram showing the voltage control 
apparatus for a vehicle generator according to the second 
embodiment. In Fig. 3, when an ignition switch 3 is closed, 

15 a transistor 122 is supplied with a base current through a light 
emitting diode 4 serving as a charge lamp, a current limit 
resistor 115, a zener diode 120 and a resistor 126, so that 
the transistor 122 and a transistor 110 are turned on. Thus, 
a transistor 101 is supplied with a base current through a 

20 resistor 104 and so turned on, and hence a rotor coil 201 is 
supplied with a field current, whereby the vehicle generator 
2 is placed in a state of capable of generating electric power. 

Further, the light emitting diode 4 is lightened by the 
base current of the transistor 122 which is supplied to the 

25 input terminal L through the ignition switch 3 for driving the 
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transistor 122 . 

When the vehicle generator 2 starts the electric power 
generation operation, like the first embodiment, since the 
output of a comparator 109 is changed from a low level to a 
high level, a transistor 121 is tuned on, so that a transistor 
123 is also turned on. Thus, since the battery voltage is 
applied to the collector terminal of the transistor 123, the 
current having been supplied to the light emitting diode 4 is 
cut off, whereby the light emitting diode 4 is turned off. 

Further, since the transistor 122 is supplied with the base 
current due to the turning-on of the transistor 123, the circuit 
for supplying the base current for the transistor 101 is 
prevented from being shut down or inoperable. 

Since the voltage control operation of the voltage control 
apparatus of this embodiment is same as that of the first 
embodiment, the explanation of the voltage control operation 
of the voltage control apparatus of this embodiment will be 
omitted. 

As described above, according to the voltage control 
apparatus for a vehicle generator of the second embodiment, 
the element such as a dedicated transistor etc. which has been 
employed merely to turning on and off the light emitting element 
driven with a low dissipation power can be eliminated and the 
light emitting element can be turned on and off with the simple 
circuit arrangement . 
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(Third embodiment) 

The third embodiment is arranged in a manner that in the 
voltage control apparatus for a vehicle generator which has 
an input terminal L for inputting the voltage of a battery 
5 through an ignition switch and a light emitting element (light 
emitting diode etc*) connected in series with the ignition 
switch and driven by a low dissipation power and which starts 
its operation when the voltage at the input terminal exceeds 
a predetermined value, the circuit for detecting the voltage 
10 of the input terminal L and starting the voltage control 
apparatus is arranged to be shutdown or- inoperable after the 
vehicle generator starts the electric power generation 
operation . 

Fig. 4 is a circuit diagram showing the voltage control 
15 apparatus for a vehicle generator according to the third 
embodiment . 

In Fig. 4, when an ignition switch 3 is closed, a transistor 
144 is supplied at its emitter terminal with a voltage through 
a light emitting diode 4 serving as a charge lamp and a current 

20 limit resistor 115. In this case, since a transistor 133 is 
applied at its base terminal with the battery voltage through 
a resistor 148, the transistor 133 is in a conductive state. 
Thus, since the transistor 144 is also made conductive, a 
transistor 122 is supplied with a base current through a 

25 resistor 146, so that a transistor 110 is turned on. In 
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accordance with the turning-on of the transistor 110, a 
transistor 101 is supplied with a base current through a 
resistor 104 and so turned on. As a result, a rotor coil 201 
is supplied with a field current, whereby the vehicle generator 
5 2 is placed in a state of capable of generating electric power. 

In this case, the light emitting diode 4 is lightened by 
the base current of the transistor 122 flowing through the 
resistor 146 and the collector current of the transistor 133 
flowing through a resistor 147. 

10 When the vehicle generator 2 starts the electric power 

generation operation, like the first embodiment, since the 
output of a comparator 109 is changed from a low level to a 
high level, a transistor 132 is tuned on, so that a transistor 
133 is turned off. Thus, since the -transistor 144 is also 

15 turned off, the current having been supplied to the base 
electrode of the transistor 122 is cut off, whereby the light 
emitting diode 4 is turned off. 

Further, when the transistor 122 is turned off, the 
transistor 110 is also turned off, whereby the circuit for 

20 supplying the base current for the transistor 101 is shut down 
or made inoperable. Thus, after the vehicle generator 2 starts 
the electric power generation operation, a transistor 131 is 
turned on by the output of the comparator 109 thereby to turn 
on the transistor 110, whereby the circuit for supplying the 

25 base current for the transistor 101 is kept to be operable to 
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maintain the supply of the base current. 

Since the voltage control operation of the voltage control 
apparatus of this embodiment is same as that of the first 
embodiment, the explanation of the voltage control operation 
of the voltage control apparatus of this embodiment will be 
omitted . 

As described above, according to the voltage control 
apparatus for a vehicle generator of the third embodiment, the 
circuit for detecting the voltage of the input terminal L and 
starting the voltage control apparatus is arranged to be 
shutdown or inoperable after the vehicle generator starts the 
electric power generation operation. Thus, -this embodiment 
can prevent the occurrence of such a phenomenon that the light 
emitting element is kept in a lightened state by the current 
for starting the operation of the voltage control apparatus 
which flows into the voltage control apparatus from the input 
terminal L through the light emitting element driven with a 
low dissipation power. 
( Fourth embodiment ) 

The fourth embodiment is arranged in a manner that in the 
voltage control apparatus for a vehicle generator which has 
an input terminal L for inputting the voltage of a battery 
through an ignition switch and a light emitting element (light 
emitting diode etc.) connected in series with the ignition 
switch and driven by a low dissipation power and which starts 
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its operation when the voltage at the input terminal L exceeds 
a predetermined value, the circuit for detecting the voltage 
of the input terminal L and starting the voltage control 
apparatus includes a field effect transistor. 
5 Fig. 5 is a circuit diagram showing the voltage control 

apparatus for a vehicle generator according to the fourth 
embodiment . 

In Fig. 5, when an ignition switch 3 is closed, a field 
effect transistor (FET) 151 is supplied with a voltage through 

10 a light emitting diode 4 serving as a charge lamp and a resistor 
152. A transistor 110 is also turned on the moment the FET 151 
is turned on, and so transistors 101 and 114 are supplied with 
base currents through resistors 104 and 116, respectively. 
Thus, since the transistor 101 is turned on, a rotor coil 201 

15 is supplied with a field current, so that a vehicle generator 
2 is placed in a state of capable of generating electric power. 
Further, since the transistor 114 is also turned on, the light 
emitting diode 4 is lightened. 

When the vehicle generator 2 starts the electric power 

20 generation operation, like the first embodiment, since the 
output of a comparator 109 is changed from a low level to a 
high level, a transistor 113 is tuned on, so that the transistor 
114 is turned off . Thus, since the current having been supplied 
to the light emitting diode 4 is cut off, the light emitting 

25 diode 4 is turned off. 
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The starting circuit for the voltage control circuit 1 of 
the vehicle generator 2 includes the field effect transistor 
(FET) 151. Since the FET 151 does not require any current to 
be supplied to the gate circuit thereof, the FET 151 keeps the 
conductive state whilst the current does not flow through the 
resistor 152. Thus, the operation of the starting circuit can 
be maintained without erroneously lightening the light 
emitting diode 4 . 

Since the voltage control operation of the voltage control 
apparatus of this embodiment is same as that of the first 
embodiment, the explanation of the voltage control operation 
of the voltage control apparatus of this embodiment will be 
omitted . 

As described above, according to the voltage control 
apparatus for a vehicle generator of the fourth embodiment, 
the circuit for detecting the voltage of the input terminal 
L and starting the voltage control apparatus includes the field 
effect transistor. Thus, this embodiment can prevent the 
occurrence of such a phenomenon that the light emitting element 
is kept in a lightened state by the current flowing into the 
voltage control apparatus from the input terminal L. 

As described above, according to the invention in aspects 
1 and 7, the resistor for limiting the current flowing through 
the light emitting element (light emitting diode etc.) driven 
with a low dissipation power is disposed between the input 
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terminal and the element for driving the light emitting element 
within the voltage control apparatus. 

Thus, the voltage control circuit is prevented from being 
broken even in an abnormal case that the output voltage of the 
5 battery etc, is directly applied to the input terminal, and 
the stable starting circuit for the voltage control circuit 
can be arranged with the simple configuration. 

According to the invention in aspects 2, 3 and 7, the light 
emitting element (light emitting diode etc.) driven with a low 
10 dissipation power is lightened by a current itself which is 
■ inputted into the input terminal for starting the operation 
of the voltage control apparatus . Thus, a dedicated transistor 
etc. which has been employed merely to turning on and off the 
light emitting element can be eliminated and the light emitting 
15 element can be turned on and off with the simple circuit 
arrangement. 

According to the invention in aspects 4, 5 and 7, the 
circuit for detecting the voltage of the input terminal and 
starting the voltage control apparatus is arranged to be 

20 shutdown or inoperable after the vehicle generator starts the 
electric power generation operation. Thus, the light emitting 
element can be prevented from being kept in a lightened state 
by the current for starting the operation of the voltage control 
apparatus which flows into the voltage control apparatus from 

25 the input terminal L through the light emitting element ( light 
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emitting diode etc.)* 

According to the invention in aspects 6 and 7, the circuit 
for detecting the voltage of the input terminal and starting 
the voltage control apparatus includes the field effect 
5 transistor- Thus, there is no current for starting the 
operation of the voltage control apparatus which flows into 
the voltage control apparatus from the input terminal L through 
the light emitting element ( light emitting diode etc.). 
Accordingly, the light emitting element is prevented from being 
10 kept in a lightened state by the current flowing into the voltage 
control apparatus from the input terminal* 
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WHAT IS CLAIMED IS: 

1, A voltage control apparatus for a vehicle generator 
comprising: 

an input terminal for inputting a voltage of a battery 
5 through an ignition switch and a light emitting element 
connected in series with said ignition switch and driven by a 
low dissipation power, 

a rotor coil of said vehicle generator started in 
excitation when a voltage at said input terminal exceeds a 
10 predetermined value, and 

a resistor for limiting a current flowing through said 
light emitting element disposed between an element within said 
voltage control apparatus for driving said light emitting 
element and said input terminal. 

15 

2. A voltage control apparatus for a vehicle generator 
comprising : 

an input terminal for inputting a voltage of a battery 
through an ignition switch and a light emitting element 
20 connected in series with said ignition switch and driven by a 
low dissipation power, and 

a rotor coil of said vehicle generator started in 
excitation when a voltage at said input terminal exceeds a 
predetermined value, wherein 
25 said light emitting element is lightened by a current 
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which is inputted into said input terminal for starting an 
operation of said voltage control apparatus. 

3, The voltage control apparatus for a vehicle generator 
5 according to claim 2, wherein 

said light emitting element is coupled through said 
ignition switch to a base terminal of an NPN transistor for 
starting an operation of said voltage control apparatus so that 
said light emitting element is turned on by a current flowing 
10 into said base terminal, 

4. A voltage control apparatus for a vehicle generator 
comprising: 

an input terminal for inputting a voltage of a battery 
15 through an ignition switch and a light emitting element 
connected in series with said ignition switch and driven by a 
low dissipation power, 

a rotor coil of said vehicle generator started in 
excitation when a voltage at said input terminal exceeds a 
20 predetermined value, and 

a circuit for detecting the voltage of said input terminal 
and starting said voltage control apparatus is arranged to be 
shutdown after said vehicle generator starts electric power 
generation operation . 

25 
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5. The voltage control apparatus for a vehicle generator 
according to claim 4, wherein 

after said circuit for detecting the voltage of said input 
terminal and starting said voltage control apparatus is 
5 shutdown after said vehicle generator starts electric power 
generation operation, an operation of a starting circuit for 
said voltage control apparatus is maintained by an output of 
one phase of said vehicle generator. 

10 6, The voltage control apparatus for a vehicle generator 
according to claim 1, wherein 

a light emitting diode is used as said light emitting 
element . 

15 7, The voltage control apparatus for a vehicle generator 
according to claim 2, wherein 

a light emitting diode is used as said light emitting 
element . 

20 8. The voltage control apparatus for a vehicle generator 
according to claim 4 f wherein 

a light emitting diode is used as said light emitting 
element . 
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ABSTRACT OF THE DISCLOSURE 
A voltage control apparatus 1 for a vehicle generator 2 
has an input terminal L for inputting the voltage of a battery 
5 through an ignition switch 3 and a light emitting element 
5 (light emitting diode 4) connected in series with the ignition 
switch and driven by a low dissipation power, and starts the 
excitation of the rotor coil 201 of the vehicle generator 2 when 
the voltage at the input terminal L exceeds a predetermined 
value. A resistor 115 for limiting the current flowing through 
10 the light emitting diode 4 is disposed between an element 114 
within the voltage control apparatus 1 for driving the light 
emitting diode 4 and the input terminal L. 
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the invention entitled 



VOLTAGE CONTROL APPARATUS FOR 



VEHICLE GENERATOR 



_hie^P^to^^#(TIBo1iTX^^o^T^^i/^^^, the specification of which is attached hereto unless the 
^;f?ic^#) He, following box is checked: 



I I was filed 



on 



as United States Application Number or 
PCT International Application Number 



and was amended on 
. (if applicable). 



ftm&mM^x^^zb&"^mm^'fo 



Mis, I hereby state that I have reviewed and understand the 
contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, Section 1.56. 
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Japanese Language Declaration 



(0*M«) 



*H^*IS35S»119*(a)-(d)*3itifl365*(b)^ 
WfF 18^7 365* (a)3®i^«<3<ll|gltflP. Xf^lW 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119(a)-(d) or 365(b) of any foreign application(s) for 
patent or inventor's certificate, or 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign Applications 

^mx<D^tn mm 

P. 2000-109030 

(Number) 

(#*) 



(Number) 



(1 



0 



(Number) 



Japan 



(Country) 

(H£> 



(Country) 



(Country) 



ll/April/2000 



(Day/Month/Year Filed) 

(mm^n 0 ) 



(Day/Month/Year Filed) 

mm^n 0 ) 



Priority Not Claimed 

□ 



□ 
□ 



(Day/Month/Year Filed) 

(f±SH¥£l 0 ) 

I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) 
listed below. 



(Application No.) 

(toil #-*§■) 



(Filing Date) 



5&fS* TtBO^:[M^A^35|i^l20^{^S^^XTIEC0^ 
1fi**#b*365^(c)i-S<3<*flJSr^wiC^SSU^"ro X, # 

mm*<nn*mftx&ftf?v&x0kmm&mmmm 0 *x<d 



(Application No.) 



(Filing Date) 



i hereby claim the benefit of Title 35, United States Code Section 
120 of any United States application(s), or 365(c) of any PCT 
International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose any material information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56 which became available between the 
filing date of the prior application and the national or PCT 
International filing date of this application: 



(Application No.) 

(Witt) 



(Filing Date) 

(mm 0) 



(Status: Patented, Pending, Abandoned) 



(Application No.) 



(Filing Date) 

(asm 



mm^xMmxh^tmcx^^^t, ^hiiCWcM^^thtcm. 
zvx^(D£?f£&nfc£%&i&<vi*w%ff^&, mmirtc 



(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 

(B#ISM») 



£ ^ "OSS ® # -8- £r"E IB or £) 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to 
prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith (list 
name and registration number) 



John H. Mion, Reg. No. 18,879; Thomas J. Macpeak, Reg. No. 19,292; Robert J. Seas, Jr., Reg. No. 
21 } 092; Darryl Mexic, Reg, No, 23,063; Robert V. Sloan, Reg. No. 22,775; Peter D. Olexy, Reg. No. 
24,513; J. Frank Osha, Reg, No. 24,625; Waddell A. Biggart, Reg. No. 24,861; Louis Gubinsky, Reg. No. 
24,835; Neil B. Siegel, Reg. No. 25,200; David J. Cushing, Reg. No. 28,703; John R. Inge, Reg. No. 
26,916; Joseph J. Ruch, Jr., Reg. No. 26,577; Sheldon I. Landsman, Reg. No. 25,430; Richard C. 
Turner, Reg. No. 29,710; Howard L. Bernstein, Reg. No. 25,665; Alan J. Kasper, Reg. No. 25,426; 
Kenneth J. Burchfiel, Reg. No. 31,333; Gordon Kit, Reg. No. 30,764; Susan J. Mack, Reg. No. 30,951; 
Frank L. Bernstein, Reg. No. 31,484; Mark Boland, Reg. No. 32,197; William H. Mandir, Reg. No. 
32,156; Scott M. Daniels, Reg. No. 32,562; Brian W. Hannon, Reg. No. 32,778; Abraham J. Rosner, 
Reg. No. 33,276; Bruce E. Kramer, Reg. No. 33,725; Paul F. Neils, Reg. No. 33,102, Brett S. Sylvester, 
Reg. No. 32,765, Robert M, Masters, Reg. No. 35,603 and George F. Lehnigk, Reg. No. 36,359 



Send Correspondence to: 

SUGHRUE, MION, ZINN, MACPEAK & SEAS, PLLC 
2100 Pennsylvania Avenue, N.W., Washington, D.C. 20037- 3213 



Direct Telephone Calls to: (name and telephone number) 

(202)293-7060 





Full name of sole or first inventor 
Tatsuki KQUWA. ^ 




Inventor's signature Date 

)oJOq*Ju /^ctu^hx September 4, 2000 




Residence 

Tokyo , Japan 


mm 


Citizenship 
Japan 




Post office address 

c/o Mitsubishi Denki Kabushiki Kaisha, 




2-3, Marunouchi 2-chome, Chiyoda-ku r 
TOKYO 100-8310 JAPAN 




Full name of second jojnt inventor, if any 
Katsuhiro SASAKI 




Second inventor's signature Date 
kccUv^U^o $<K£*Ui September 4, 2000 




Residence 

Tokyo , Japan 


mm 


Citizenship 
Japan 




Post office address 

c/o Mitsubishi Denki Kabushiki Kaisha, 




2—3, Marunouchi 2-chome, Chiyoda-ku, 
TOKYO 100-8310 JAPAN 



C^Hi^^<7)^l^^^#(r:•o^/^■C 1 t5l^^l^lai£U, tr-f-sr^o ) (Supply similar information and signature for third and 

subsequent joint inventors.) 
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